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(54) SYNTHETIC SUPPRESSANT CONTAINING ALOIN DERIVATIVE FOR PROTEIN 
BELONGING TO HSP 27 (27KDA HEAT SHOCK PROTEIN) FAMILY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject 
synthetic suppressant capable of suppressing the 
synthesis of heat shock protein in cells and curing 
diseases such as cancer and multiple sclerosis by 
containing a specific aloin derivative as an active 
ingredient. 

SOLUTION: This synthetic suppressant contains an aloin 
derivative of formula I (R1 is a hexose residue excluding 
a hydroxy group at the 1 -position of hexose; R2 is a 1-3 
C hydroxyalkyl). As this aloin derivative, aloin of formula 
II is preferable. Aloin is contained in a crude drug such 
as aloe and the like and obtained by extracting e.g. aloe 
with water (e.g. cold water, warm water or boiling water) 
or an organic solvent. By this suppressant, cancers 
relating to the change of normal cells to malignant 
tumors and the reduce of effect in the thermotherapy 
and autoimmune diseases such as multiple sclerosis and 
the like relating to the occurrence caused by heat shock 
protein from 1 6kDa to 40kDa in molecular weight can be 
effectively cured. 
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[0 0 O 1 1 

(kD) ^ b 4 0 k D i t^lOUy a y ^ ^ y ^ ^ 1 
» (#T, HSP2 777^J-t*t5) fcJR-TS* 

IC, HSP2 7 77 ^ 5-l^*1-S^^^Hcoa«lrt 
^S:»»lt5^i:t-J:oT. HS P 2 77r ; !) — (£ 
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[0003] *fc, Hfomsmm *7; 

hyperthermia) til. jijattSrJnia-fa r fc »C J; 0 , Si 

art ft if. W*J4j§##v\ aigisi5i£tcj:5*of&* 
i la g ojioafc «t 9 -«fttfcajRHtt ft 6 fc ft id , * 

m (JUttSffl *-gEafcWfttoS.«r+*;:i:i;:J: 

?uftjg;jt{4{cft^r^r'$)5o afSMBtt^fc*, sfti* 
t A, ir^l6K^i3^-c fifRlRffiSrtT 9 WIS l ~ 2 0ld 

[0 0 0 4] ^COfk^ffildjo^Tt), fb^ffi 

Kft^^Lftv^lWI^Wiftif^Hatf^ftfti t 

Ttt«ffl^^ft<ft5Htt{t^Pp^Si:ftoT^5o 1 
9 8 8¥<£>7V y^^SEIf^itLtf, l¥Wlc»W**l 

fBttT*fc9, 4 7%^3ant;^3ejSfc^S(iT% H*^v^ 
ftt>SSftHjSo-ott»IBStt||»J|c^r5iBtt-efc 

[0 0 0 5] Sfc, ^ISttaikffi (multiple sclerosi 
s, MS) t»attlc»S1-5*ettft 
BMIt'fc^ 
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fcOiLT, BJff&HiMiS*A'*y (AC T H) ^SIU 
fTffi^ttilgK±SrBWi: LT, TV?*? 9 y*t 

fc 0 ta>u *«tt«itgft#icft4**fcv^ 

[0 0 0 6] JR->a y^^y/^ff (heat shock 

protein ;HSP, * h^^^ W<^Rt te> 

ximm u&m&mm tzzx-mmt 

Ti^, »g % »S % Xtft K^^tfig^ 

[0 0 0 7] HSPI2. *tD«&l*#8#J£Tfc<5d\ 
Wi©*^HHSP9 077;!/- (Wx.tf, 9 
OkDXIil 1 0 k D<7)HS Pftif) , HSP7 07/ 
$5— (fflx.tf. 7 0~7 3 kD<7)HS Pft<*:) , HS 
P6 07 7 U- (WilJ, 5 7-6 8 k DCOHS Pft 
£) . fi5)i L HSP7 7 ^- (0Rtf, 20kD, 2 
5-28kD, Xli4 7 k D<7)HS Pfti') (^47 7 ; 

fi. B^MSt^HS P£, HSPi-t«!>iI£fc 
2 7kD<7)HSP£ THSP2 7J £ fctf) i t 

[000 8] HSP2 777 ^y~lC«-f6^W^« 

5 {'J. Natl. Cancer Inst. * 83: 170-178, 1991). g 
gKfcl^TfcHSP 2 77 7 ; 9-\zWtfrZ>9 

JKf-'&m+VhZt <D®g&hZ ('Br. J. 
Surg.', 78: 334-336, 1991). HSP2 777U- 

jSSttg, #lc«(0?f«$i:iE<o«BBds*>'5i:V^a& 50 
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ti)5<7)T* ("Breast Cancer Res. Treat.", \2' 130, 
1988; "Proc.Am. Assoc. Cancer Res. ", 30: 252, 19 
89), HSP2 77 7 ; y~i-Ji1-<5*y/^H<03gfg 

[0 0 0 9] ^(0^«ffiTf,3Si:^^^K+4^HS 

p 2 7 77 s ^-icR-r^^w^it^ia^i-sit^ 

«fe&**>5 0 t hHSP2 7ag^^T^^XIi^A^ 
£#^£^Mtt<o«^HS p 2 7^y^Sol 

l-ftSLTR*$*litJ!lDl-5 CJ. Cell. Biol.", 109 
_: 7-15, 1989) 0 ft^^"XAAX^-» 

T\ HSP2 7«r^«Wlc»ai"6J:9K:4ofc*||* 

*««Btt*«#-e#5J:5t45 CJ. Cell. Physio 
1.", 137_: 157, 1988) 0 a — B? l )X$\) Vli, $iv 

3 y^J&gT^SStU HSP2 7 k7 i /mi&HDfa 
m&&ft^#y<9KXh v ) , HSP2 777 ^!i-|: 

("J. Cell. Biol.", 125 : 1385-1393, 1994) 0 I 

(DZkl*. HSP2 777 ;y-l:It^^y/<^I(7) 

fc, HS P 2 77/ S })-\cm-f Z 9 k 
mmm&k&#mtZ>k<D$i£i>*>Z><DX* ("Breast Ca 
ncer Res. Treat.", 23:178, 1992; "Cancer Res. ", 5 
J.: 5245-5252, 1991), H S P 2 7 7 7 S V 

[0 0 10] *5Stta{bJ£lc*5itS*Sttlc«EttifiiE 

i&\ HSP2 777 ^y-|vlJg1-^^y/<^HTfe5a 
ature", 375__: 739-740, 1995) 0 a~B? V X? V y 

('Nature", 375_: 798-801, 1995) 0 ZfthV^lt, 
#3BttgEfkST-aafitJgt/foTV^Wi, HSP2 7 

77; y-ica-f 5^>^^RoiaTfc5a-B^ y 

[0 0 1 1] 

5rtO-e#5*ffiS:BB*-r5fc«)lc % HSP2 777 
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fc<o-e#5, hs p 2 77/ * y—frm-t&t 
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(sW, r' tt, ^*y-*mteOTk®K£i&W;:^ 20 

[0 0 13] *WHB»tteV^T, THSP2 7 7/ ^ ii 
-J ill, B«E<Di:fc9, 1 6 kD-4 OkD 

<DB'y a??f V'<* KUZM^-fZo H S P 2 7 7 7 

* 9-\cmi-Z>?y*?V.t LX\t, Mx.fi, iffLSMfc 30 
CDHSP2 7 (-ffrfrb, 7 kDCDfjfci/3 

(£L<teHSP2 8 (-fftfr*), 
28kDC0ffft->3 y^^W^R) ) , hUcOHSP2 
5 (1-&*>^ 5>i^ft2 5 kDCDff^>3 y?9l"<9 
ft) , XJiSI^^HSP2 6 (1"4to*>. »T-t2 6k 

tfttSOT?* HSP2 777; ])*-{C&t 

WW fctt* Wili* *5L»»Jcioit5H s P 2 7 t H 40 

SP28^j;9^ ^Mf^^oti/^k * 

h<Vt>t*tiX^Z> 0 HS P 2 777 ? V-^mtZ? 
;/3 y ? * y/^Kco 5 t,nS?Li!i«5iCjol*Tft 
$tifc«Fa«r^-r 0 t^L, HSP2 777;y-i:JS 



9, arfcimfcsft^attfLTiso, ^H6k 

D~40kDh *S^#«4^^^KT**>6o 4 
fc, HSP2 7i7SyKE?4Wftl^tt<OS^a-B^ 

y**y ytnsi/3 yttmxmmzti. HSP277 

[0 0 14] 

(I) ■C$$tt67u^vR3l(#:S:^*1-5. *9WW» 

li, 7n-^, 7;UhP-X, {ffr*—** 

<fu-*^ 4 K-7, 1$y$ ^p-X s 7" 

yn-*, 7/Uy S~7^ y/U#— * 

- 7 J ~?-<D V JlT'fc o T t <t ^ \ 

[0015] *mz®m^"xmmwLi-3<o\: kp* 

T^5^*»l-3<07^^S, Mx.fi* tKo^> 

/US, 2-fc Kn+S/^D tf/l/£. 1-t Kd^p 
fcVug, 3Ui2 - fc Kn*v/- 1 -^fv^^gft^ 

[0016] BJEa (1 ) t'i^n57p^yl*W: 

[0 0 17] *«W^*»fHffll-fc^TWS!iric5>i t 
T^ffl-T5rtcor^57n^y^fti:LT^ ^ 

(II) : 
[ft 4] 




CH 2 OH 



(II) 



X'0i&tlZ>7v>( y [a 1 o i n ; 1 0-^^ t°7/ 
;U) -9 (10H) -7yf7t/y) *jff*U\ 7 

p-r^te. Mx.ii, 7p^<o^|gic:§4ixT^5o 7 
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iooi8) *wn<n%mimm\z^$in,h7u4y 

L<«±»*fc) Lfcfe<0 (0Ul4\ £1) Srffl^TtttB 

7xD;n-;7- (Aloeferox Mill 
er) v 7d^«7xD-;^' ? v~t 7 Dm • 77 
y ■ ^ 7" (Aloe a f r i c a n a Mil 
1 e r ) ££>Jft8L XI47P31 . 7xP y f X • ^ 7- 
t7DX'Zt^^^^- (Aloe spica 20 
ta Baker) t (Offi&U r. t 

100 19] *«P^»cteit47p^ySr4||^?>ttffl-r 
5«£\ r*tt»£1-5t)«)T-tt4if^. Witf* 7p 

oe) <t{4, 7DX.7iny^ - 7ox« 
7xn^x - >7-^7nx-77^t- ^ 7-<h 

[0020] *«WlcJ:S^tt»j»jicioV^T*a^» 
ttrffl^srt(or*t57Dittai«5ii, b5Eco7p 

/K n -7 p p t*/V7/^^— /U % ^y/PtVUT/U^- 
/K 3gL< li^/U7^=i-yu) % ^r/u (Mx-tf % 
■HMfvK l»*9vK RK^DtVK £L<im® 

hy) % x—f/K ^ifix-x/K n — ^ 
*>^p^^rf-y % -<yirV, £&(fc*|! 

^oy^Ri* (Wx.ll E9ifi^«, v^do** 

. X(47"feh-h 50 
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ttisattajo^jsfet LT14, ii^(7>4Httib»cffl^e>n 

1*9HC;»U ^XI4^<lSjil3-3 0 0Sfi^^ffl^ 

ajisdx a^ii 5 7 0 ra, l < i* 1 o 6 
[o o 2 1 1 ttmisftTS. majut&bftmw* 

fcB*L«»tfc»*. ^im&itLxtnmLtzb 

p^fflffi^)(4, 7n3i|^iix57D^ yfe^*, [3]^ 

l-^or)7P^IC*^1-5T^^#A/T-v^o 
[0 0 2 2] *^(7)^WJ^J[i ; 7P>fy»S(t, 

xf47p^y^isft^$wtaffi^^ttm^. mz.ti, 
raj ymm&zt^-rz)£.m<D®m® mat. to 

^ttffi^J) lr, tii*a-C, XI4»* L < tt§S$mg 

5ria*-c-#5. s^aatLTii, #fcRe#4<, 

*7f->, 7^yitH-)A, 

5\ S«g. atS. -Ki'ptS. ^^-;K 



(6) ®m¥- 1 0- 3 6 2 7 1 

9 10 

rfca*-C#6. Wx.ll, Txj^y llft» tan 9 91 S y-K*t5*w^|t#*«>*StBBil+5#»tt 

10 0 2 3] *aPft4*ffiiLTtt, (ST. ft 51fc#-eSa. *fc. HSP2 77 7 UH:lt5 

X\ a»a**t>ffa^fflV^lX*. Plx.fi> i£W#|fl> SCOT' ('Breast Cancer Res. Treat/', 23: 178, 199 

fgRlC&^TH, fflbtitftk LX<07vjymM&. X 2; "Cancer Res. 51: 5245-5252, 1991), HSP2 7 

ttffife) Offeld, *aft**«t<liJ fc^iB^fcS. 

S»<D*SttSSL *«f»« L < BIEWS^*^*© 10 [0 0 2 6] 

H»©*tt«rffl^"CS4LTtJ:t\ Wx.tf* *«W<0 (1) fc h»**SH&0>®* 

^*»ISJ»*:x^uyif=:/UBft3R9-r-(O^Uy hlC (Wg?r~«Jii) SK-N-MC (AT 

&9££-tfT\ CC HTB 10) ##£7S/B (L-7y=- 
W»-»*l1-5rt#"et5. 9mg/L L-7*/<7=¥>'- Hi 015. 0 

[ 0 0 2 4 ] $iP^^WSMH rtU;:Pg££ix3 mg/L L-7^/v^|13. 3mg/I, L- 

tW"CH4l^5, 7D^yliM, 0. 0 1-9 91 20 ^>y»14. 7mg/l, ^!l^7. 5 m g / 

ft% if*L<ttO. l-8 0«ft%^ftT^*t6r U L-^njyil. 5 m g / 1 RtfL — fe 'J V 1 

fctf-CtS. ifc, 7D-f>»»#S:^1*Slt»©tt 0. 5mg/l) St/1 0%*«l^^v'S&JSlfiL?t^tP 

ffitk #RI±\ 7P>T>«*ft«r^*+*tll«>ttttl» MEM«Jft*T\ 5%ZSft»**frT-C, l'>3'^ 

*IHO^rit*»HBtt, *OtC**Jl5TD^yR»ft: [0 0 2 7] (2) 7D^f Vfeaftt/fR^a y 

til*. Ma.tf. 7o>fyR»#4:^*t5tlll^ttai«i CSC (II) T**$ix5Tu>f y (-*7t^=^) 

(fclCtt, 7P^fflffl4» LT£*+5£ »PU 2 4«FEI»*Lfco 4 5°C^T 1 5 ftR 

at, saom tt»K stt^a [0028] (3) t n&*«aiaT-o)HSP«?afto 

^ 7p^ySI«*»tLTii«*AlA3 9 lmg- bu^ (2) T-J&SLfcfrlMSfc* «TI-^1"*ftl- J: 5 

li^SPttlcg^tSo HI-. ffii£fc^llo p pi-IK££}x i:t»^lfco 1*4*)*), «i* (2) T*«ilfc»fi 

5t>0^tt4< , S*Offiit, 0JaJi. «|gtt^p p p^ fr, U (fide : KC 1 =0. 2 g/ 

*^p p «i: UT»ft*^T*4x.5rt tWfiBT-fcSo 1. KH 2 PO, =0. 2g/l, NaCl=8g/ 
[0 0 2 5] 40 I, Na 2 HPO< =1- 15g/I ; WT. 

[flUA] ±BUfcJ:5t, **W©£rtttM*llca#3 PBS (-) -CifefrLfcflL 

ttS7D-<yR^*tt v aSS^OTS P 2 7 7~ ^ 51- /-(lysis buffer) [1. 0%NP-4 

\cmth^y^^%(n^^^mmmt^Wi^h o, o. isMUkthy^, somMhyx-HC 

*><DX\ m&7*4y®m#£&*irZkmmX<DHS 1 (pH8. 0) . 5 mM- EDTA, 2 mM-N-i 

P 2 77/ S y -tCJi-r^^ f-zt-^U^f^ K, 2mM7x=^f^^*^7^ 

WC7n-<yR»fttt % Witf. t!)K, 2 /i g/m 1 n^^y^y&t/2 fi g/m 1 
HSP2 7 7r S !i-icRt6^y/^ ^7^^^) lmlBPi *iT2 0»Ilfc o 

tCffl^i--5^C9^KS.t/te^, HS P 2 7 7 7 S !l — IC %<D'&, 4tt'1 2000 rpmi:T, 2 0»BB, *<? 

mi~6^V/^K^^O«ffi^^*^46^»tt^ «rfto/c 0 »£«<DJt»10ji l^rPBS (-) 7 90 
BBiii--5«iafRSi£<03»*^i«a, XliHSP 2 7 7 / 50 M 1 ICjDx., II^Dr^f V7 ^ir^^fe^ (Dye Reag 
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ent Concentrate : ^t7 i ;K, fi 9 P ^#^500-00 
06) 2 0 0 m l»x:f: 0 5 IKT^il/: 
SK 5 9 5 nmTlKjfcft^ffl^LT^y^^S^tSrtT 

[0 0 2 9] ^>/^»£*fefTofcl*ft*:ffl^T, L 
aemml iro/<y77™l (Laemmli, N. K. , "Natur 
e", 283_: pp. 249-256, 1970) MT\ $&<D9>'<?R 

*<Xny*:/X«:fTofc. t4fc*>, ^w^Kfi? 

S*ES (Trans-Blot Electrophoretic Transfer Cell : /< 

^#-^170-3946) Srffl^T, ^fi 
fCT100V(CT. 0. 4 5^mnFDt/Uo-^g 
(Schleicher & Schuell, * * d ^'#-^401 196) I^Vu 

4 >^/<y 77-t LTIi, 0. 0 2 5MH)^St/ 
0. 1 9 2MXii»J: 949 P H8. 5fcl»18$ilfc 
h l ) yy/< y7 7- (Tris Gly Running and Bio 

tting Buffer ; Enprotech, *i-7tfa-ty^i 
# * ci X#^- SA100034) IC J f/U7/^-/i/J; 2 0 %|d 

(*fllft£) -PBS (-) gfKJC^fi^T3 0^Rl 

(0 0 3 0] 7'n^y^ x ^ hn-fe/UD-^RoJt 

T\ felt hHS P2 7v«)7^y^ci~t/uCT (Stre 
ssGen, Victoria, B.C., Canada, # # p SPA-8 

00) ^ct9, i*K*K££?rofc 0 :^thHSP 

2 7 -7***7 ^P — tfrtiim*. t h?USM&ftMC 
F7 (ATCC HTB 2 2 ) £ 9 ¥K LfcH S P 2 
4^^gJ^t LT^SLfifit*T'fc9 ('Cancer Res.', 

42, 4256-4258, 1982), HSP2 7 (t hHSP2 
7 s fy/<y-^HS P 2 7, M't^v/HSP2 7) 
t%fgtf)\ZKfcL ("Cancer Res. ", 42, 4256-4258, 1 
982 ; "Cancer Res. ", 43, 4297-4301, 1983); HSP 

£gL pbs (-) Ts^fo, mmzmmTLXi 

V\ Ml-PBS (-) -0. l%Tween20 ('U 
*- 77 K, #?P;/#^170-653l) gffitl 5#Pfl-f 

PBS (-) t'5^fo, 2 0(7>tt#&firofc o 

[0031] a?*»7s, ^/u^*v/y-*sa^*st 

gGftft (CAPPEL, #*pX#^§-55550)£, 2 
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12 

%**A*/l^££tfPBS (-) ®}8T*5 0 00ffi|i 
ttlTill«*l«5ml^t>T, 2^1 2 

ic§§l-c\ pbs (-) mixs^mr^mm^^x 

2 0, IICPBS (-) -0. 1 %Twe e n 2 OjgjR 
X* 1 5 0^xn- • d 7 

^r^' ^-r^™lcj:9ifofc 0 MICPBS (-) 
»*-e5»W-fo2H©8E#«r(fofc Q *»4PBS . 
(-) SiS^iLfcft, i/x^yynyr^^ 

10 itiKljl (ECL Western blotting detect ionreagent ; Ame 
rsharo, id 9 u X#^RPN2106) £ =■ b a-fe/Un — *KJt 

fclf9iWj\ 1 ^Fsl-fv* a ^-Htl ^57 v 4^|±j 
f*8££l£*U - bn-t/Un-xmZy yXUlS*, R 
j£ffi£X&7-f/l/A {^fyt X-OMAT, AR, # * □ X 
S-g-165 1454) UlSBitS-tttRftU SSLTHSP2 

[0 0 3 2] ttKWtfL t4to*>, rn^fy 

*raaoL4^ofc#iiMaia* ws^^wd sk 

-N-MCt'li, ^il t J2 7kD^<vK^-« 
20 £ftfc 0 4fc\ ^fttt, SfiEfct hHS P 2 7-7^ 

t K7-f ) l£ J: 9 ft£ Lfc D 7p>f y£8siiOLfc#g 

imwtm> mw%%mm sk-n-mc-ch, 

ft»2 7 kDco/<y KtfM$aj£;ti4d>ofc 0 1*4fr*>, 

Tn^^ii, HSP2 7(0«SS:}qi$y-r5^fi)cafflSiI<0 
[0 0 3 3] 

30 tt % M&[*Jtf>H SP2 777^'J * ft 

7n>f >R$fcfcfi51-5;:il;:J:9, W*.tf, HSP 

2 777^ V-lcmtZ*y'<?W&Z<DBmt*i&f& 

ifc, HSP2 777^!l-l:It5^^R 
«Stlg»]iBtti:^«Bli-6ta>»g<>*)5<0T ("Bre 
ast Cancer Res. Treat. ",23: 178, I992; "Cancer Re 
40 s. ", 5l_: 5245-5252, 199lh HS P 2 7 77 ; 

B"T6^>'/<^«o«a«:»a+5rttc € t9, IM 
5 B 
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